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WILDLIFE HABITAT IN THE 
JAMES RIVER VALLEY, SOUTH DAKOTA 
Abstract 
L. PAUL SCHNEIDER 
A wildlife habitat inventory was conducted on the 
12 485 ha study area of the James River floodplain in north­
eastern South Dakota. Included were vegetation mapping, 
small mammal trapping, waterfowl breeding pair counts, water­
fowl brood counts, bird census routes, and general observa­
tions. Natural vegetation consisted of 3181 ha of grassland, 
2002 ha of woodland, 1115 ha of savannah, and 392 ha of 
marshland. Small mammal trapping revealed low densities of 
mostly white-footed mice (Peromyscus spp. ). No vegetation 
type was more valuable to small mammals than any other. 
Waterfowl breeding pairs, mostly mallard, blue-winged teal, 
and wood duck, numbered 244 in 1974 and 648 in 1975, a record 
flood year. Counts on bird census routes showed 138 species 
of birds using them, with the majority being summer residents 
in the woodlands. Other observations showed four double­
crested cormorant and great blue heron rookeries, several 
nesting red-tailed and Swainson's hawks, numerous valuable 
dead trees that often formed jams in the river, and a general 
condition of excessive grazing on the area. The dynamic 
condition of the river channel on the study area appeared to 
enhance the value of the floodplain to wildlife although 
overgrazing and flooding were preventing the full potential 
of the floodplain as wildlife habitat from developing. 
TABLE OF CONTENTS 
INTRO DUCT I ON • • • • • • • • • • • • • • • • • • 
STUDY AREA • • • • • • • • • • • • • • • • • • • 
METHODS . • • • • • • • •  
Vegetation Mapping 
Small Mammals . . . . . 
Waterfowl Breeding Pairs 
Waterfowl Broods . .  . 
Birds . . . . . . . 
Other Observations 
RESULTS . . . . . . . . . . . . . . . . . . . . . . . 
Vegetation Mapping 
Small Mammals . . . 
Waterfowl Breeding Pairs 
Waterfowl Broods . . . . .  
Birds . . . . . . . 
Other Observations 
Page 
1 
4 
6 
6 
6 
7 
8 
8 
9 
10 
10 
14 
16 
16 
20 
20 
DISCUSSION • . • • • • • • • • • • • • • • • . • . • • 23 
SUMMARY AND CONCLUSIONS 31 
LITERATURE CITED • • • • • . • • • • • • • • • • • • • 34 
i 
Table 
1. 
2. 
3 . 
4. 
5. 
LIST OF TABLES 
Areas of the major vegetation types present 
on the James River study area, 1974 . . . .  
Small mammal captures per 100 trap nights, 
James River study area, 1975 . . . . . . . 
Waterfowl breeding pairs counted on the James 
River study area, 1974 and 1975 . .  
Number of broods of waterfowl observed on the 
study area, 1974 . . . . . . . . . . .  . 
Number of species of birds observed by month 
in each vegetation type, 1975 . . . . . . . . 
ii 
Page 
11 
15 
17 
19 
21 
Figure 
1. 
2. 
LIST OF FIGURES 
Locations of 1975 stratified small mammal 
sections, 1974 waterfowl brood sample 
reaches, and double-crested cormorant and 
great blue heron rookeries on the James 
River study area, South Dakota . . • . . .  
Waterfowl breeding pairs per aerial kilometer 
for 1974 and 1975 . . . . . . . . . 
iii 
Page 
2 
18 
Appendix 
A. 
LIST OF APPENDICES 
One-hundred thirty-eight species of birds 
observed on survey routes and the vegetation 
types in which they were observed, 1974-75 . .  
iv 
Page 
36 
INTRODUCTION 
The James River has been proposed to carry irrigation 
return f lows from the Garrison Diversion Unit in North 
Dakota and the Initial Stage of the Oahe Unit in South 
Dakota. The Garrison Diversion Unit was authorized in 1965 
by 79 Stat. 433 and construction started in 1967 . The Oahe 
Unit Initial Stage was authorized by Public Law 90-453 in 
1968 and construction began in 1974. Both are U.S. Bureau 
of Reclamation irrigation projects with fish and wildlife 
features. The Garrison Unit would irrigate 101 2 15 hactares. 
The Oahe Project was scheduled to irrigate 79 923 hectares 
but funding for construction was discontinued in 1977 and 
may not be resumed. 
The James River originates in central North Dakota and 
enters the Missouri River near Yankton, South Dakota. It 
drains an area of 57 270 km
2
. Modification of the river was 
proposed from Tacoma Park near Aberdeen, South Dakota to 
Turtle Creek near Redfield, South Dakota (Fig. 1) . Several 
methods or combinations of methods for increasing the flow 
capacity of the river are under consideration. These methods 
include greenbelt, channel clearing, perimeter drainage, 
floodways, channelization, and levees . Impacts of these 
modifications on wildlife habitat have not been assessed 
because of the lack of basic information on the resource. 
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Figure 1. Locations of 1975 stratified smal mammal 
sections, 1974 waterfowl brood sample 
reaches, and double-crested cormorant and 
great blue heron rookeries on the James 
River study area, South Dakota. 
The objectives of this study were to determine the quantity 
and relative quality of the major wildlife habitats in the 
James River Valley from Tacoma Park to Turtle Creek so that 
an evaluation of potential impacts could be made. 
3 
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STUDY AREA 
The study area was that part of the James River from 
Tacoma Park to Turtle Creek, approximately 87 km by air and 
197 km by water (Fig. 1). The river in the study area is 
meandered . It flows less than 0.5 rn/s over the flat, low-
gradient bed of what was once glacial Lake Dakota. The 
channel gradient is approximately 6.2 cm/km (U.S . Dept . of 
Interior 1977). 
The normal flow regime of the river is variable. It may 
flood in the spring and be dry during the fall of the same 
year. Erosion and to some extent the levee system on the 
northern portion of the study area have contributed to an 
aggradation of the river channel with consequent increased 
severity and frequency of flooding. 
The climate of the study area is continental, typified 
by long cold winters and hot dry summers. Average annual 
precipitation is 48. 5  cm of which about 33.0 cm occur during 
the months April through August. Average annual snowfall is 
89. 0  cm. �he yearly mean temperature is 6 . 0 C, with monthly 
means of -12. 5 C for January, -2. 7 C for March, 22.1 C for 
July, and 8. 8 C for October. Relative humidity is high in 
the forenoon and usually about 50%-60% during the afternoon. 
Yearly mean wind speed is 17. 8 km/hr. Prevailing wind 
direction is SE in summer and NNW in winter (National 
, ,  ' -
Weather Service 19 76) .  
Soils in the study area are medium-textured chernozems 
deposited by glacial Lake Dakota and by frequent river 
flooding. These soils average 10- 12 m deep. Soil drainage 
is slow. There are no ground water aquifers within ten 
meters of the floodplain surface (U. S .  Dept. of Interior 
1973). Most wells tap artesian water far below the soil 
surface. 
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METHODS 
Vegetation Mapping 
Vegetation in the study area was mapped by ocular 
ground reconnaissance and recording information on copies of 
aerial photographs (1:12, 000 scale) provided by the U. S. 
Bureau of Reclamation. Information recorded included major 
species of plants, approximate percentages of composition, 
land use, and other miscellaneous data such as grazing 
pressure that might set one vegetation type apart from 
another for wildlife purposes . Upon completion of mapping 
of the area, each continuous vegetation plot was measured 
and categorized as woodland, savannah, grassland, marshland, 
small grain, row crops, or alfalfa. 
Small Mammals 
A stratified random complete block experiment (Steel 
and Torrie 1960) was used to determine the relative values 
of each major natural vegetation type to small mammals. The 
study area was stratified into three sections according to 
gross vegetation similarities that became evident during 
mapping (Fig. 1). Five complete blocks were then selected 
from the three sections based on the relative sizes of the 
sections, one in Section I and two each in Sections II and 
III. Each block was selected to include woodland, grassland, 
savannah, and a vegetation type on the river bank all in 
6 
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close proximity to each other and under similar grazing 
pressure. All manunals captured were used in this analysis. 
A correction factor developed by Nelson and Clark (1973) 
was used for sprung traps . 
Trapping grids were established in each of the four 
major vegetation types in each block. Grid dimensions were 
three stations by five stations with each station five m 
from adjacent stations. Each station consisted of two Victor 
snap-traps two m apart baited with a peanut butter-
marshmallow-oatmeal mixture. Each grid was trapped four con-
secutive nights with traps being checked and rebaited each 
morning. 
Waterfowl Breeding Pairs 
Waterfowl breeding pairs were counted within the study 
area from 15 May to 30 May 1974 and from 24 May to 6 June 
1975. The 1975 counts were delayed due to the late arrival 
of breeding birds. 
Waterfowl counts were made following the method of 
Hammond (1961) . Direction of flight of flushed birds was 
noted so that they would not be recounted. If it was 
suspected that a pair may have been previously counted, it 
was not counted again . 
Waterfowl Broods 
Waterfowl broods were counted from a canoe by two 
observers during the period of 17-2 0 July 1974 on four 
reaches of the James River (Fig. 1). These reaches 
(83.4 km) were considered representative of the study area. 
The count for this sample was then extrapolated for the 
total 197 km of river. Aging criteria set forth by Gollop 
and Marshall (195 4) were studied by both observers prior to 
counting. Both observers in the canoe, using binoculars 
when necessary, counted, aged, and determined species 
independently. 
Birds 
Birds including waterfowl were counted and identified 
to species on predetermined automobile census routes in each 
of the four natural vegetation types, woodland, grassland, 
savannah, and marshland. Counts were conducted from 
September through December in 1974. Counts in 1975 were 
made in all months except March, during which blizzards 
prevented counts. Counts were made weekly during major 
migration periods, then bi-weekly during the remainder of 
the year. All birds seen on a vegetation type including 
those over a vegetation type were recorded for that type. 
The purpose of these counts was to determine species of 
birds present and their relative preferences for the natural 
vegetation types. 
8 
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Other Observations 
Incidental observations such as heron rookeries and 
nesting raptors were made during the course of the study. 
These observations were often not quantitative, but did give 
insight into the animal and habitat relationships of the 
study area. Wintering deer information was obtained from 
the South Dakota Department of Game, Fish, and Parks aerial 
survey conducted in April, 1975. 
·10 
RESULTS 
Vegetation Mapping 
The 12 485 ha of vegetation on the study area were 
classified as seven major types (Table 1). The major vege­
tation type of the study area, approximately 31 percent, was 
small grain. Other major types were grassland, woodland, 
row crops, and savannah in descending order of area . Marsh-
land and alfalfa made up minor portions of the study area. 
Interspersion of vegetation ty pes was high. Many vege-
tation plots were narrow strips or small plots . The mean 
size of the natural vegetation types, woodland, grassland, 
savannah, and marsh, was 8.1 ha with a range from less than 
1.0 ha to 141. 0 ha . . Many of the smaller vegetation plots 
could not be measured on the maps. 
Small grains (3905 ha) grown in the study area consisted 
of spring wheat, barley, oats , and durum wheat . Farming 
practices associated with these grains included fall tillage, 
early spring planting, and heavy use of pesticides to prevent 
weed infestations. 
Grassland (3181 ha) predominated in areas subject to 
frequent flooding, apparently due to the infeasibility of 
cropping these low wet areas. Much of the adjacent land on 
the erodable slope from the floodplain to the terrace was 
also in grass. Typical floodplain grasses were smooth brome 
Table 1. Areas of the major vegetation types present 
on the James River study area, 1974 . 
Vegetation Type 
Small grain 
Grassland 
Woodland 
Row Crops 
Savannah 
Marshland 
Alfalfa 
Total 
Hectares 
3 905 
3 181 
2 002 
1 5 5 9  
1 115 
392 
331 
12 4 8 5  
Percent of 
Total Area 
31 
26 
16 
12 
9 
3 
3 
100 
11 
12 
(Brornus inerrnis), Kentucky bluegrass (Poa pratensis) ,· reed 
canary grass (Phalaris arundinacea), and some tame grasses 
such as timothy (Phleum pratense). Sedges (Carex spp . ) were 
common on very moist soils. Upland grasses were mostly 
smooth brorne, western wheatgrass(Agropyron srnithii), and 
crested wheatgrass (�. cristatum). Grasslands were usually 
grazed, often excessively, but some were mowed for hay. 
Woodlands (2 002 ha) consisted mostly of naturally formed 
riparian forests. A few shelterbelts were also present. 
Species composition of the natural forests exhibited a 
definite trend from north to south. Forests in the northern 
portion of the study area were mostly green ash (Fraxinus 
pennsylvanicus) and were mostly willow {Salix spp. ) in the 
area near Stratford . . Forests on the southern half of the 
study area were mixed about 2 /3 green ash and 1/3 american 
elm (Ulmus americana). Other species of trees frequently 
found throughout the study area were bur oak (Quercus 
macrocarpa), cottonwood (Populus deltoides), and russian 
olive (Eleagnus angustifolia). 
Ground cover in the woodlands ranged from a leafmat to 
grasses, sedges, and forbs of varying densities. These 
densities and species compositions were related to the open­
ness of the canopy, moistness of the soil, and grazing 
intensity. Open ungrazed or lightly grazed stands had heavy 
ground cover while closed stands had more leafmat and sparse 
ground cover. Low moist stands of timber often had dense 
sedge ground cover whereas ground cover in the more xeric 
stands was mostly smooth brome grass. 
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Forest understory, when present, was mostly young trees 
with some shrubs such as wild rose (Rosa spp.). Woodland 
areas grazed by livestock had sparse understory development. 
Most of the riverbank was woodland, usually with a dense 
understory of wild rose or snowberry (Symphoricarpos alba) 
and sedge or smooth brome ground cover. Many of the mature 
trees on eroding banks had died and fallen into the river, 
forming small snags or collections of snags referred to as 
tree jams. The jams, often numbering more than 50 trees, 
occurred at every bend in some portions of the river. Steep 
eroding banks were bare while the remaining banks had grass 
and sedge cover. Emergent aquatics, mainly cattail (Typha 
latifolia), were found in small patches in many areas, 
especially in the Stratford area. 
Corn, sunflower, and a small amount of summer fallow 
were included in the row crop category. These fields were 
usually tilled in the fall and kept nearly weed free by the 
use of herbicides and cultivation. 
Savannah {1115 ha) consisted of smooth brome, bluegrass, 
and sedges with scattered mature willows, green ash, russian 
olive, and american elm. All savannah lands were grazed. 
14 
Most of the trees within a continuous stand were of similar 
size. 
Marshes (392 ha) were mostly abandoned river channels 
cut off from the main channel or large, moist areas of the 
floodplain such as Stratford Slough, which would be classi­
fied as similar to Type III wetlands that become dry by 
autumn except during summers with much higher than normal 
river flows. Recharge appeared to be accomplished mostly by 
river flooding since very little subsurface recharge occurred 
in the heavy, relatively impermeable soils. The Stratford 
area floods more frequently than most of the floodplain 
because of the lower channel capacity in that reach (U.S. 
Dept. of I nterior 1977). 
Marsh vegetation was cattail, common reed (Phragmites 
communis), three-square (Scirpus spp. ), sedges, and willow 
thickets. T he abandoned river channels were undergoing 
successional changes toward a more xeric state. Marsh 
vegetation was being replaced by sedges, grasses, and trees. 
Only 331 ha of alfalfa were found on the floodplain. Some 
grasses and forbs occurred in the alfalfa. 
Small Mammals 
Numbers of small mammals captured in 1975 ranged from 
Oto 14. 3 captures per 100 trap nights (Table 2). All 
captures were white-footed mice (Peromyscus spp.) except 
Table 2 .  Small mamma l captures per 100 trap nights, James 
River study a rea , 1975. 
Vegetation 
Types 
Grassland 
Woodland 
Savannah 
By river 
1 2 
0. 9 9. 4 
0. 9 10 . 7  
0 14. 3 
0 7. 1 
Block Number 
3 4 5 
0 0 0.9 
7. 3 0. 9 0. 9 
0 0 2. 4 
l. B
a 
1 .  4 2. 9 
15 
a . . 
M1.ss1.ng plot computation a s in Steel and Torrie (1960}. 
one western jumping mouse (Zapus hudsonius). 
Random complete block analysis of the 1975 captures 
indicated that there was no difference (P)0 . 05) in the 
number of small marrunals captured in each vegetation type. 
16 
As was expected, there was a highly significant difference 
(P(0. 01) between blocks, which had r eceived varying intensi-
ties of livestock grazing. 
Waterfowl Breeding Pairs 
Mallards (scientific names of birds in Appendix A) , 
blue-winged teals, and wood ducks were the most numerous 
breeding waterfowl on the study area in 1974 and 1975 
(Table 3) . The counts serve as an index to the number of 
breeding birds since.many birds may not have been seen. 
Breeding pair numbers were higher in 1975 (648 pairs) , a 
flood year, than in 1974 (2 44 pairs) when no flooding 
occurred. Pair counts compared by r iver section and y ear 
indicated that the flooded sections accounted for most of 
the difference in counts between the 1974 and 1975 counts 
(Fig. 2) . 
Waterfowl Broods 
In 1974 , 34 broods consisting of 118 young were 
counted on the 83. 4 km sample of the James River (Table 4 ) . 
This count was extrapolated to an estimated 80 broods and 
17 
Table 3. Waterfowl breeding pairs counted on the James 
River study area, 19 74 and 1975 . 
Species 
Mallard 
Blue-winged teal 
Wood duck 
Ruddy Duck 
Gadwall 
Pintail 
Redhead 
Northern shoveler 
Green-winged teal 
Lesser scaup 
Unknown species 
Totals 
Total 
Pairs 
76 
74 
8 9  
2 
2 
1 
7 
2 4 4  
1974 
Pairs per 
River Kilorreter 
0.38 
0. 38 
0. 4 4  
1. 2 5  
Total 
Pairs 
2 2 4  
2 13 
130 
3 
4 4  
2 3  
4 
3 
2 
2 
64 8 
19 75 
Pairs per 
River Kilcrreter 
1. 19 
1. 13 
0. 69 
0. 2 5  
0. 13 
3. 38 
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Figure 2. Waterfowl breeding p airs per aerial 
kilometer for 1974 and 1975. 
Table 4. Number of broods o f  waterfowl observed on the 
study area, 1974. 
19 
Species 
No. of 
Broods 
Total No. 
of Young 
Ave. No. of  
Young per Brood 
Wood Duck a 17 61 3. 8 
Mallard 
a 8 29 4. 1 
Blue-winged Teal 
a 
8 22 3. 1 
Gadwall 1 6 6. 0 
Total 3 4  118 
a
included one brooding female not used in calculating 
average number of young per brood.  
279 young for the study area. No other brooding areas were 
found on the study area in 1974 . 
Birds 
20 
One-hundred thirty -eight species of birds were observed 
on the census routes. Of these, 103 species were found in 
woodland, 71 in savannah, 67 in marsh, and 6 2  in grassland 
(Appendix A}. Most of the birds were summer residents only 
and were observed during the breeding season (Table 5 ). 
Because of extensive flooding in 1975, many species were 
found in vegetation types where they would not normally be 
seen. An example was a shorebird, the Wilson's phalarope, 
recorded on the woodland route. 
Other Observations 
Four rookeries (A, B, C, D} of double-crested cormorants 
and/or great blue herons were observed on the study area 
(Fig. 1). A few nests of black-crowned night herons and 
common egrets were present in these rookeries. The largest 
rookery (A} contained approximately 200 nests, mostly 
cormorants. Nest success on this rookery could not be 
determined in 1975 because flooding made the site inaccess-
ible. A congregation of 42 great blue herons was recorded 
on this site in May, 1974 . Rookery D contained at least 35 
great blue heron nests, while rookeries B and C contained at 
least 10 great blue heron nests each. Herons and cormorants 
Table 5. Number of species of birds observed by month in each vegetation ty pe, 
(No count was made in March . )  
NL·mber of Species Observed 
cover Type Jan. Feb. Apr. May June July Aug. Sept. �t. 
Permanent Residents 
Woodland 4 1 2 3 5 2 7 6 3 
Savannah 2 1 1 2 2 4 4 3 l 
Grassland 1 - 1 3 3 4 2 1 3 
Marsh 1 1 1 2 3 3 5 4 4 
Summer Residents 
Woodland - - 1 13 10 20 38 28 17 
Savannah 2 1 2 7 16 17 29 21 12 
Grassland 1 - 2 4 16 12 23 21 8 
Marsh - - 3 8 18 21 24 20 9 
Transient Visitors 
Woodland - - - 2 2 2 12 5 7 
Savannah - - - 2 1 1 6 4 1 
Grassland - - 1 - 5 3 6 1 1 
Marsh - 1 - - - 2 5 4 1 
1975. 
Nov. 
5 
2 
2 
4 
8 
7 
3 
4 
2 
1 
IEc. 
3 
2 
2 
2 
1 
1 
l 
l 
N 
..... 
were frequently observed feeding in the river and in the 
fl ooded shall ows which harbored an abundance of young carp 
(Cyprinus carpio). 
22 
Seven nests occupied by red-tailed hawks were noted 
along the river in 1975. Nesting Swainson's hawks were also 
observed. Adult and fledgling great-horned owls observed 
along the river during May of 1974 and 1975 numbered 40 and 
23 respectively. A systematic census for raptors was not 
conducted. 
Shrubby riverbanks supported migrating passerine birds, 
especiall y  warbl ers, during the spring migration. This 
vegetation type was not specificall y  censused on the bird 
census routes, but it was a component of the woodland census 
route. 
Numerous white-tailed deer (Odocoileus virginianus) 
were observed on the floodplain, most commonly in the dense 
and shrubby wooded areas . Three woodchucks (Marmota monax) 
were observed on th� study area. As far as could be deter­
mined, these were the first recorded observations of this 
animal in this area. Burrowing mammals such as pocket 
gophers (Thomomys spp.), ground squirrels (Citell us spp . ), 
and badgers (Taxidea taxus) were seldom detected on the 
floodplain. 
DISCUSSION 
The James River valley exhibits a diversity of plants 
and animals not commonly found on the eastern South Dakota 
prairie. Diversity combined with the north-south alignment 
of the valley makes it valuable as a migration corridor for 
many birds that are rarely seen in other parts of the s tate 
(U.S. Dept. of Interior 1973). 
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Nearly all vegetation of the s tudy area exhibited dis­
turbance of s ome degree, often major, within the past few 
years. Disturbance was in the form of floods, excess ive 
grazing, cultivation, and/or herbicide use. Disturbance was 
also reflected by the presence of Kentucky bluegras s and 
noxious weeds in many areas. 
Increased frequency and s everity of flooding was evi­
denced by interviews with local farmers and by stories in 
past issues of the Aberdeen American News. The river f looded 
four times from 18 97-1937, an average of once every ten years. 
It flooded 11 times from 1938 to 1975, an average of once 
every 3. 4 years. The most severe floods on record occurred 
in 1969 and 1975, the latter being mos t  severe. Local 
residents generally attributed the increase in flooding to 
the aggradation of s everal feet in the river channel . This 
aggradation may have been caused by increased siltation due 
to erosion on agricultural land and the levee system on the 
upper portion of the study area which prevents dispersal of 
the floodwaters and causes the settling of sediments in the 
river channel . 
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Overgrazing of the grasslands was often severe; in many 
places vegetation was cropped to within 4 cm of the soil. 
This left little duff for small mammals, snakes, amphibians, 
and ground nesting birds, all of which provide a prey base 
for predatory birds and mammals. It appeared that grazing 
in woodlands limited the development of understory, often to 
the point of precluding its formation and preventing the 
perpetuation of the woodland . 
Natural vegetation types, woodland, grassland, savannah, 
and marsh, comprised 53. 6 percent of the study area, a f ar 
greater proportion of the total than is found on the sur­
rounding uplands. Reasons for this are readily apparent . 
The flooding and poor drainage characteristics of the flood­
plain make cropping a risky venture, while at the same time 
favoring grasses and sedges. One long-time farmer commented 
that the pastures on the floodplain were the best in Brown 
and Spink counties . 
Informal interviews with area residents.indicated that 
woodlands are more extensive now than in the past . This 
trend probably resulted from fire suppression that came with 
settlement by the white man . The interviewed residents 
noted major increases in deer sightings as the amount of 
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woodlands increased. Number of woodland birds probably also 
increased. 
Savannahs on the James River were probably formed by 
one of two methods: 1) grazing of woodlands preventing 
reproduction of the woodland and eventual thinning of trees 
with aging, or 2) by a sequence of events where a grassland 
was lightly grazed and not burned for several years allowing 
the establishment of scattered trees followed by normal 
grazing practices preventing further tree establishment 
(Dasmann 1968). The latter case appeared to be more likely 
since most savannahs appeared to be even-aged stands. 
The value of a savannah to prairie wildlife is not well 
documented, however it is purportedly more valuable than 
woodland or grassland alone (Dasmann 1968). On the study 
area, savannahs appeared particularly valuable for red­
tailed hawks, Swainson's hawks, American robins, eastern 
bluebirds, and orchard orioles. 
Frequent flooding of the James River on the study area 
has hastened development of ag ricultural methods adapted to 
wet fields but unfavorable to wildlife. Grain fields are 
tilled soon after harvest so that a crop may be planted the 
next spring as soon as the soil dries sufficiently, which 
may be late in the planting season due to slow soil drainage. 
This practice leaves no residue of protective cover or waste 
grain. 
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Marsh f ormation on the study area is a dynamic process. 
New river channels are formed and old channels abandoned as 
the river erodes the outsides of bends and deposits on the 
insides. Abandoned river channels become more xeric as 
succession occurs and are eventually invaded by sedges, then 
grasses and trees (Dasmann 1968, Odum 1971). 
Marshlands, in addition to supporting many other aquatic 
wildlife species, also serve as waterfowl breeding pair 
territories and brooding areas. If they become dry in the 
summer, waterfowl broods retreat to the river for brood 
habitat. 
The floodplain in the Stratford area was particularly 
marshy, with a great deal of marsh-type vegetation present 
even during dry years. The reduced channel capacity of this 
reach of the river leads to almost annual spring flooding. 
During the 1975 flood year, this reach accounted for much of 
the large increase in waterfowl breeding pairs over 1974. 
This is also the location of the double-crested cormorant 
and great blue heron rookery with approximately 200 nests. 
Tol (1977} reported that this area was a valuable spawning 
area for carp, a major food source for these birds. 
Small marrunal trapping in 1975 yielded mostly white­
footed mice except for one western jumping mouse. None of 
the vegetation types supported significantly higher densities 
of small manunals than any other. These results verify the 
wide habitat adaptability of white-footed mice as reported 
by Craighead and Craighead (1956) in Michigan. 
Average s mall mammal captures in my study were about 
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3. 2 per 100 trap nights. Craighead and Craighead (1956) had 
generally higher capture rates, ranging from 1.5 to 49 . 0 . 
They considered 1.5 and 2.5 to be very low capture rates . 
Several interrelated factors probably contributed to the low 
numbers of s mall mar.unals. Some of these factors could have 
been exces sive grazing, flooding, predation, or natural popu-
lation controls. The low small mammal numbers probably 
affected predator density adversely, especially when con-
sidering the low densities of other prey species such as 
ring-necked pheasants and burrowing mammals. 
The dominance of white-footed mice over the us ually 
common meadow vole (Microtus penns ylvanicus ) is often the 
result of disturbed, more sparsely vegetated habitats. This 
disturbance is frequently caused by grazing, farming, or 
natural causes (Searls 1974). One result of low s mall 
mammal divers ity composed of the primarily nocturnal 
white-footed mouse could be a decrease in diurnal raptors, 
despite the apparently excellent nes ting and perching sites 
available on the study area. The nocturnal activity 
patterns of the major small manunal appear to favor owls 
over hawks. 
Frequent flooding and poor drainage on the floodplain 
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appeared to inhibit burrowing mammals. Perhaps they would 
invade the area over a period of several dry years, but they 
were seldom found during this study. 
Waterfowl production in the study area, as evidenced by 
breeding pair counts, was extremely variable from y ear to 
y ear and appeared to be related to the amount of flooding 
present. Waterfowl breeding pair numbers in the flood y ear 
1975 were 2.7 times those in the non-flood year 1974. I did 
not gather sufficient information on broods to determine if 
this relationship held true for them also. However, I sus­
pect that brood numbers were relatively lower compared to 
breeding pair counts in 1975 because of the more limited 
grassland nesting areas resulting from flooding. The 1975 
breeders may have been forced to accept nesting cover of 
poorer quality with a resultant lower nesting success. 
An estimate of the total broods produced in 1974 could 
be made by considering the 80 broods and 279 young as 1/3 of 
the total present. This is the formula used at LaCreek 
National Wildlife Refuge in South Dakota, but has not been 
shown to be applicable to the study area (C. Fjetland, U. S. 
Fish and Wildlife Service, Personal Communication). Use of 
this formula would y ield an estimated 240 broods consisting 
of 837 y oung. I feel that this is a good approximation. 
Wheeler (1972 ) found that waterfowl nesting success in the 
James River valley averaged about 29 percent. He felt that 
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this nesting success was adequate for population maintenance. 
Snags on the riverbanks and in the river served many 
uses f or wildlife. In 19 76, U.S. Bureau of Reclamation 
personnel found 19 4 logjams in the study area portion of the 
James River (U. S. Dept. of I nterior 19 77). Snags often acted 
as partitions in the river to separate waterfowl breeding 
pair territories, thus increasing the potential nwnber of 
breeding ducks present. Black-crowned night herons, great 
blue herons, double-crested cormorants, and belted king­
fishers commonly utilized the snags as fishing and resting 
perches. Spotted sandpipers were common wherever the snags 
formed jams. Logjams had numerous pockets of protected 
water in them that encouraged concentrations of duckweed 
(Lernna spp. ) and fish fry. �umerous raccoon scats contain­
ing crayfish remains were found on the jams. Snapping 
turtles (Chelydra serpentina) and painted turtles (Chrysemys 
picta) utilized the jams for sunning and woodpeckers 
searched for food and made nesting cavities in the dead 
trees on low inside riverbanks that flooded frequently. 
Snags appeared to be one of the most unique valuable assets 
on the study area to numerous wildlife species. 
Whitetail deer used the floodplain extensively for all 
life stages, especially wintering. Most deer killed on roads 
in Brown and Spink counties were near the James River. The 
river is also the most popular deer hunting location in the 
area (R. Fowler, S . D . Dept . of Game, Fish, and Parks , 
Pierre, Personal Communication) . 
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Aerial counts of deer by South Dakota Department of 
Game, Fish, and Parks in April, 1975 showed 847 deer on the 
study area. Greatest density was observed in the Spink 
County pqrtion, with 668 deer observed (R . Fowler, S . D . Dept. 
of Game, Fish, and Parks, Pierre, Personal Communication). 
Sparrowe and Springer (1970) demonstrated that a prairie 
riverbottom was not only important f or resident wintering 
whitetail deer, but that deer f rom the surrounding agri­
cultural land for about a 24 km radius also wintered there . 
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SUMMARY AND CONCLUSIONS 
The James River valley is an attractive bird migration 
corridor becaus e of its diversity and north-south alignment . 
Most of the f l oodplain has been s ubject to disturbances in 
the forms of floods , excess ive grazing, cultivation, and 
herbicide use. Flooding occurred an average of every ten 
years until 1 938 and then every 3.4 years on the average 
until the present . The frequency has increased apparently 
because of an aggradation of the river channel and increased 
runof f on the watershed. Overgrazing has caused a lowered 
dens ity of many animals and prevented many woodlands from 
perpetuating th emselves . 
Flooding has caused a greater proportion of the flood­
plain to remai n i n  natural vegetation types than on the 
surrounding upland. Woodlands are currently more predominant 
than they were before man began f ire s uppression practices. 
These practices have resulted in increases in woodland 
wildlife species . Savannahs were als o formed by human 
activities. Periodic flooding of the James River has led to 
the use of clean- farming techniques that leave little crop 
residue over the winter. 
Mars h formation on the study area is a dynamic process 
caused by the constant shifting of the meandering river 
channel. The Stratford area of the river is a large marsh 
' 
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complex formed because of lowered channel capacity in that 
reach. These marshlands contribute much to the value of the 
area for wildlife. 
None of the vegetation types supported a higher density 
of small mammals than any other . Smal l mammals captured on 
the study area were mostly white-footed mice, probably due to 
the disturbances on the f loodplain . The predominance of 
white-footed mice likely favored nocturnal predators over 
diurnal predators. Small mammal densities were low, probably 
negatively affecting predator density. Few burrowing 
mammals were found during the study. 
Waterfowl use of the study area was variable the two 
years and appeared to be dependent upon the extent of flood-
ing. Breeding pairs in the 1975 flood year were nearly 
triple those of the 1974 non-flood y ear. This increase was 
mostl y attributable to the extensively  f looded area near 
Stratford . Waterfowl  brood counts in 1974 yielded an 
estimated 240 broods with 837 young . 
Snags and logjams in the river were abundant and were 
valuable to piscivorous birds, waterfowl,  raccoons, and 
basking turtles. Flood-killed trees were used heavily by 
woodpeckers. Whitetail deer use on the study area was heavy 
all year but especial ly during winter when deer from a 
several kilometer radius apparently moved onto the f lood-
plain . 
In conclusion, the James River floodplain has good 
potential as habitat for a wide array of wil dlife species. 
However, this potential is not being fully real iz ed because 
of overgrazing and excessive flooding. 
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Appendix A .  One-hundred thirty-eight species of birds 
observed on survey routes and the vegetation types in 
which they were observed , 1974-75. 
Cover Type 
Name of Bird Wx:dland Grassland Savannah Marshland 
Eared Grebe x x 
(Podiceps caspicus) 
Western Grebe x 
(Aechmophorus occidentalis) 
Pied-billed Grebe x x 
(Podilymbus podiceps) 
White Pelican x x 
(Pelecanus erythrorhynchos) 
Double-crested Cormorant x x x x 
(Phalacrocorax auritus) 
Giant Canada Goose x 
(Branta canadensis) 
Lesser Canada Goose x x 
(Branta canadensis) 
Snow Goose x x 
(Anser caerulescens) 
Mallard x x x 
(Anas platyrhynchos) 
Black Duck x 
(Anas rubripes) 
Gadwall x x x x 
(Anas strepera) 
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Cover Type 
Name of Bird Woodland Grassland Savannah M:rrshlan.d 
Pintail 
(Anas acu ta) 
Green-winged Teal 
(Anas carolinensis) 
Blue-winged Teal 
(Anas discors) 
x 
x 
Northern Shoveler X 
(Spatula clypeata) 
Wood Duck X 
(Aix sponsa) 
Redhead X 
(Aythya americana) 
Common Goldeneye X 
(Bucephala clangula) 
x x 
x 
x x x 
Ruddy Duck X 
(Oxyura jamaicensis) 
Lesser Scaup X 
(Aythya affinis) 
Bufflehead X 
(Bucephala albeola) 
Hooded Merganser X 
(Lophodytes cucullatus) 
Swainson ' s  Hawk 
(Buteo swainsoni) 
Rough-legged Hawk 
(Buteo lagopus) 
Golden Eagle 
(Aquila chrysaetos} 
Bald Eagle 
x 
(Haliaeetus leucocephalus) 
x x x 
x 
x 
x 
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Name of Bird 
Marsh Hawk 
( Circus cy aneus) 
Kestrel 
( Falco sparverius) 
Goshawk 
( Accipiter gentilis) 
Coopers Hawk 
(Accipiter cooperi) 
Red-tailed Hawk 
( Buteo j amaicensis) 
Ring- necked Pheasant 
{Phasianus colchicus) 
Great Blue Heron 
(Ard ea herodias) 
Li ttl e Blue Heron 
(Florida caerulea) 
Great Egret 
( Casmerodius albus) 
Cattle Egret 
( Bubulcus ibis) 
White- faced Ibis 
(Plegadis chihi) 
Green Heron 
( Butorides virescens) 
Cover Type 
W::xxlland Grassland Savannah Marshland 
x x 
x x x x 
x 
x 
x x x x 
x x x x 
x x x x 
x 
x x x 
x 
x 
x 
Black-crowned Night Heron 
(Nycticorax nycticorax) 
x x x x 
3 8  
3 9  
Cover Type 
Name of Bird rbodland Grassland Savannah M:trshland 
Sora 
{Porzan a carolina) 
American Coot 
{Fulica arnericana) 
x 
Sernipalrnated Plover X 
(Charadriu s  sernipalrnatus) 
Killdeer 
(Charadrius vociferus) 
American Golden Plover 
(Pluvialis dornin ica) 
Black- bellied Plover 
(Squatarola squatarola) 
Common Snipe 
{Capella gallin ago) 
Spotted San dpiper 
(Actitis macularia) 
Great er Yellow Legs 
(Tetanus melan oleucus) 
Lesser Yellow Legs 
(Tetanus flavipes) 
x 
x 
x 
x 
x 
x 
Pectoral San dpiper X 
(Erolia rnelan otos) 
Serni-palmated San dpiper X 
(Ereunetes pusillus) 
Lon g- billed Dowitcher X 
(Lirnnodromus scolopaceus) 
Short- billed Dowitcher X 
(Limn )dromus griseus) 
American Avocet X 
(Recurvirostra americana) 
x 
x x 
x x x 
x 
x 
x x x 
x x x 
x x 
x x 
Name of Bird 
Baird's Sandpiper 
(Erol ia bairdii) 
Wilson' s Phalarope 
( Steganopus tricolor) 
Herring Gt.ill 
(Larus argentatus) 
Ri nged- billed Gull 
(Larus delawarenis) 
Frankli n' s Gull 
(Larus pipixcan) 
Forester' s  Tern 
(Sterna forsteri) 
Black Tern 
(Chlidonias niger) 
Mourning Dove 
(Zenaidura macroura) 
Rock Dove 
(Colurnb a li via) 
Screech owl 
( Otus asio) 
Great Horned owl 
( Bubo virginianus) 
Burrowing owl 
(Speotyto cunicularia) 
Common Nighthawk 
(Chordeiles minor) 
Belted Kingfisher 
( Megaceryle alcyon} 
Common Flicker 
(Colaptes auratus ) 
4 0  
Cover Type 
Wcxxlland Grassland Savannah .Marshland 
x 
x x x 
x 
x x x x 
x 
x 
x x x 
x x x x 
x 
x 
x x x 
x 
x 
x 
x x x 
,;.. 
� -
� .. 
'if. 
Name of Bird Woodland 
Red-headed Woodpecker x 
(Melanerpes erythrocephal us ) 
Hairy Woodpecker x 
(Dendrocopos villosus) 
Downy Woodpecker x 
(Dendrocopos pubescens) 
Eastern Kingbird x 
(Ty rannus tyrannus) 
Western Kingbird x 
(Tyrannus verticalis) 
Horned Lark x 
(Alauda arvensis) 
Bank St,,;allow x 
(Ripari a riparia) 
Roughed-winged Sw allow x 
(Stelgidopteryx ruficollis) 
Barn swallow 
(Hirundo rusti ca) 
Cliff Swallow 
(Petrocheli don pyrrhonota) 
P urple Martin 
( P rogne sub is) 
Blue Jay 
(Cyanoci tta e ris ta ta) 
Black- billed Magpie 
(Pica pica) 
Common Crow 
(Corvus brachyrhynchos) 
x 
x 
x 
x 
x 
x 
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Cover Tyee 
Grassland Savannah Marshlarrl 
x x 
x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x 
x x x 
x x x 
x 
x x x 
x x x 
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Cover Type 
Name of Bird Wocx:iland Grassland Savannah M3.rshland 
Black-capped Chickadee 
(Parus atri capillus) 
x 
White-breasted Nuthatch X 
( Sitta carolinensis) 
Red-breasted Nuthatch X 
( Sitta canadensis) 
Brown Thrasher 
(Toxostorna rufurn) 
Robin 
( Turdus rnigratorius) 
x 
x 
Hermit Thrush X 
( Hylocichla guttata) 
Swainson' s  Thrush X 
(Hylocichla ustulata) 
Mountain Bluebird 
( Sial ia currucoides) 
Eastern Bluebird 
(Sialia sialis) 
x 
x 
Water Pipet X 
(Anthus spinoletta) 
Cedar Waxwing X 
(Bornbycilla cedrorum) 
Starling 
(Sturnus vulgaris) 
Palm Warbler 
( Dendroi ca palmarum) 
Yellow-rumped Warbler 
( Dendroi ca coronata) 
x 
x 
x 
x 
x 
x x x 
x 
x x 
x x 
x 
x 
Name of Bird 
Blackburnian Warbler 
( Dendroica fusca) 
Connecticut Warbler 
( Oporornis agilis) 
Wilson' s Warbler 
(Wilsonia pusilla) 
Common Yellow Throat 
(Geothlypis trichas) 
H ouse Sparrow 
( Passer domesticus) 
Bob-a-link 
( Dolichonyx 
Meadowlark 
( Sturn ella 
ory z i vorus) 
neg lee ta) 
Yellow-headed Blackbird 
Wcodland 
x 
x 
x 
( Xanthocephal us xanthocephalus) 
Red- winged Blackbird 
( Agelaius phoeniceus) 
Orchard Oriole 
( I cterus spurius) 
Northern Oriole 
( I cterus galbula) 
Rusty Blackbird 
( Euphagus carolinus) 
Brewer' s Blackbird 
( Euphagus cyanocephalus) 
C ommon Grackle 
( Quiscalus quiscula) 
x 
x 
x 
x 
x 
x 
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C over Tyee 
Grassland Savannah Marshland 
x 
x 
x x x 
x 
x x x 
x x x 
x x x 
x x 
x x 
x x x 
x x x 
4 4  
Cover Type 
Name of Bir d Woodland Grassland Savannah .M:lrshland 
Brown-headed Cowbi rd 
(Mol othrus ater) 
Cardinal X 
(Ri chmondena cardinalis) 
x x 
Rose- breasted G rosbeak X 
(Pheucticus ludovicianus) 
Indi go Bun ting X 
(Passeri na cyanea) 
Snow Bunting X 
{ Plectrophenax nivalis} 
Lark Bunting 
(Calamosp iza melanocorys) 
Di ck ci ssel 
( Spiza americana) 
Common Redpoll 
( Acanthis flammea) 
x 
Ameri can Gol dfinch X 
( Spinus tristis) 
Slate- colored Junco X 
{ Junco hyemalis) 
Chestnut- collared Longspur X 
(Calcarius ornatus) 
Rufous- si ded Towhee X 
(Pipilo  erythrophthalmus) 
Oregon Junco X 
(J unco oreganus) 
Savannah Sparrow 
(Passerculus  sandwichensis) 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
Name of Bird 
Grasshopper Sparrow 
(Ammodramus savannarum) 
Vesper Sparrow 
(Pooecetes gramineus) 
Lark Sparrow 
(Chondestes granunacus) 
Tree Sparrow 
(Spizella arborea) 
Chipping Sp arrow 
(Spizella passerina) 
Clay- colored Sparrow 
(Spizella pallida) 
Field Sparrow 
(Spizella pusilla) 
H arris Sparrow 
(Zonotrichia querula) 
4 5  
Cover Type 
W:xx3land Grassland Savannah Marshland 
x 
x 
x 
x x x x 
x 
x 
x 
x x x x 
White- crowned Sparrow X 
(Zonotrichia leucophrys) 
White-throated Sparrow X 
(Zonotrichia albicollis) 
Song Sparrow 
(Melospiza melodia) 
Baird' s Sparrow 
(Ammodramus bairdii) 
Swamp Sparrow 
(Melospiza georgiana) 
Number of Species 
x 
x 
10 2 
x x 
x 
61 7 0  
x 
66 
